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Bropas MexLyHapopnas kondhepenih

' AYHA[OR ey ,u A/CONF/15/P/2131
Opran#3aumn OGLeAMeRHbIX Haywh USSR
110 NPHMEHEHHID aTOMHOK 3HEpriM ORTGINAL: RUSSIAN .
B MHDHIX LienAx

E

He noanemur ornawennio po oHUNANLHOro COOGWEHHA Ha Roudrepenyun

WSYYEHME JRACTBUA MORUSHPYDIMX M3NYYEHU! HA OFMEH
BENECTB KIVEHE/ KAPTOJENA B CBHA3W C ITPOBIEMON
L Er0_KPYTJIOIOJOBOI'0 XPAHEHNS

B.A, Pyour, J.B, Meraunxu#

PesynbraTH MBOTOUMCAEEEHX MCCleZoBaKMM nocae xuux aer (1-3)
UPHBOJAT K BHBOXY, 4YI0 OXHMY 43 NyTeldt mpuMenexus MOBN3N PyDLM X
U3Ny4ernnlt ABIAETCA UX MCHOJB30BARME 1A 3aJepEKH [Ipopac TaEnd KAYGe
Helt KaprofeNs B HSJIAX yLAMEHEHMA CDOKOB ero XpaieHug, BMecre ¢
TeM B MPOBEXSHHHX JO HACTOMALErC BpeMEHM DaCUT&X YAENSNOCH MAJ0
BHUMAHHMA MIYYEEND NDUPOIH (Pu3MOJIOr0—-XUMUYECKUX nponeccoB, BO3HU~-
EaDOUX B TRAHAX KapTobens moj KeHCTBMEM paiMamMM, M CYmHOCTH BH-
SHBAEMOro mociejnelt Cuonormyeckoio meHcrTsua, HueHHO 370 00CTOS-
T@JbCTBO M 3aTDYXHANO p23paloTKy BOMDPOCA 00 ONTHMAJBHNX pexuMa X
B TeXHNEE 001yYeEMs OONBUMX EKOAMYECTB KapTodes ODUMEHA TENBHO K
TPeGOBAHKAM COBPEMEHHOr0 MpPOM3BOZCTBA, HepeweHnHM ocraBancs u Bo-
IpOC O BOSMOXHOCTH MCLOAL3OBAHHA OCNYYEHHOT'C XapTodes Ind nume— ——
BHX peneit,

HcenenoBaBua B yxa3zadHHX HallpaBneHMaX HayaTH Hauy B 1955 r.

B padore yvacTBsoBanm E.l'.Canseopa, E.H, Myxus, A.B, Muxeena,
H.I. Kopadresa u H.II, Mopososa, PesynbpraTH 0CBEmMADTCA B HacTOH-
meM joEKnaje.

O6nyuenve raprodess mpoBOXMIM Ha ABYX DKCNEeDHMMEHTAABHNX yCTa-
- HOBKaX C MCOONB30BAHHEM B KAYECTBE MCTOYHMKS usnyuenns Co™" npu

'MOmHOCTH X03H 40 1 600 p /MmH, Bcero B Pa3HHX BapuaHTax OMHIOB Oh-
10 OOXYYEeHO ¥ CIYXMIO NpeAMeToM MCCNezoBanus Gosee 6000 KT RKapro-
- dens.
[IpH usyvyeRuM GuoxmMuyecgux H3MeHeRu!, BOSHMKADINX B RIYGHAX —
— EKaprodens nox xeficTBuen pazMalyn, OCHOBHO® BHUMGHHE OHWIO YIeleHO

25 YEAR RE-REVIEW,
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IMHaMUKe HYLJEMHODHX KMCA0T. Mu MCYouwiw Npu 3TOM U3 JAMTEpaTypHHX
TAQHHHX, COIJACHO KOTODLM HYKJNECUHOBHK OOMEH LpwilaJJCEUT K YMCHY
Haudonee YYBCTBUTENBHHX K NEHCTBMO MOHMBMDPYLUUX M3AYUEHu! 3BeHbEB
nOMeRa, 4 TaKxe U3 TOro, Yro C O0UMEHOM HYKIEHMHOBHX KMUCJOT TECHO
CBA3aH OOMEH JeJIKOBHX BElECTBH, NPOUECCH poCTa OprauusMa M T.J.

Hawy wmccnexnoBanua nokasanu, YTO NLM BHXOXE KJyOHEeH U3 cocTO-
AHMA MOKOA ¥ MX mpopacTaiuy HalawIAeTC s YCUICHME CMHTE3a B TOY-
Kax pocra pudo- 1 Nesoxcupudorygieunosoii xucaor (PHE u MHK). 06
9TOM CBUJE TeAbCTBY )T Caefybmue jauuue ( B ¥ P #al r cyxoro se-
ca):

PIK JHK Cyuma
rNaskun KJAyOHelt B COCTOSHUM TTOKOA 60,0 15,9 75,9
rJaasky npopocuux KayOHeH 83,0 23,7 106,7

lor BAMAEMEM MOHUIUDYOLMUX UBNYYEeHUH HACTYNAKT CYUECTBEHHHE
¥3MEHEHNA B QHATOMUYECKOM CTDOEHMM I'NIa3K0B, COJEPEaHUM U pacipe-
JeJieHnd HYKJICMHOBHX KMUCAOT I10 OTHEJEHHM TKAHAM. OTH MBMEHEHMA 00~
HapyiMBamTCHd, CIHAK0O, NUUb yepe3 ClDEJeseHHNA NDPOMEXYTOK BpeMEeHH
nocrne ooayueuus. Laxe mpv po3e 10 THC., P , KOTOp&# Haleno jnuuaeT
KRAYOHn cnoco0HOCTM K [1popacTaHup, HaM C IIOMOLBD KOJMYECTBEHHHX
METOIOB HS yJaBanoCh OOHADYXVTH B TOABKC YTO OONYUYEHHHX KNYOHAX
CKOJIBKO~EMOYIb 3MAUYNTCIIBHHX M3MEHEeHUH B COJePKaHMU HYKJIEUHOBHX
KUCH0T, MWD HATOXMMMUECKN YyCTaHAaBIMBANOCH Clvxkekue Oas3opuauy ou-
TONNasME, T.e. yMeHsuweHue copepxauma PHK,. Honuyecrso xe JHK oc-
TAaETCA B 9'TC BpeMA 0e3 M3MeHEeHdd, U TONBKO Yepe3 HEKOTOpOe BpeMs
nocsne o0hyyeHua pasuuua B copepxanum kax PHE, vax v JHK, Mmexgy
OGJIYUCHHHMY ¥ KOHTPOJBHHMA KJYOHAMU CTZHOBUICH BCE 0oJee OTyeT~
nuBoll, 3aMejleHne CHHTE3a HyKACKHOBHX KHCA0T, K&K pe3visTal 00-
IyGeHIs, yXaeTca B 3TOM CIy4Ya€ OTMETHIb U XUMUYECKAMM MaKpOMETO=—
LuMin, HauOonee OTYETIMBO pa3HMIA B COJepHEaHuM HYKIEHMHOBHX KHCIOT
MexJy OCNYYEHHHMM Y HeOCAyYSHHHMI KJIYOHAMU NPOABJACTCH NPHU BHXO-
Ie [oCIeXHUX U3 COCTOAHUA NOKOA,

0 Xxapaxrepe |aHatTOMHUECKHX N3MEHEHUIi, MMEDEHX MECTO B 370
BpDEMA, MOXHO CYIWTh MO MPUBEZEHHOMY DUCY HKY (pic. 1). Mepucrema-
THUECKNe TKaAHU B IJas3KaX 00JYYeHHHX Ky OHell TepAnT CIIOCOOGHOCTH
K JeNeHMD, KJIeTKM JUCTOBHX 3AYaTKOB, 00pasosaBmMXCad LO O0CJAyueHud,
YBENHUMBARTICA B pasMepaX, BHTHIUBANICH, CHIBHO BAKyORMIUPYOTCA.
OxuHolt m3 Xapa.TepHNX OoCOOeHHOCTER aHATOMMUECKOrO CTPOEHMA IJIAa3KOB
y Kay6He#, INDEeHHHX CHOCOOHOCTN K NpPOpACTAHHD, ABITETCH TO, 4IO
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BCE coCTaBifApuyMe UX KJIETKM, 38 UCKJDYCHUEM YacTu NpoKaMOokda, WUEKT
OIMHAaKOBYD (opMy, pasMepH ¥ CONepEaHy¥e HYRIEMHOBHX Kucino~. la-
EMM o6pa30M, 3JeCh He Haljpjaercd XapaxTepHoX Jud HOPMAJIBHOIO CO-
CTOAHMS DTUX OpraHos pa3HOKAaileCTBEHHOCTM TKadel, B knerkax ra-
KO} nmepepoxJeHHOM TOLKKM pOCTa CojepXaHue u Xapaxrep pacnpepere-
HAA HYKJiGMHOBHX KMCAOT CUJIBHO OTJMUE&ETCA 0T KOHTDPONBHHX: OCnal-
neHa pearuus #Ha JHK, ncuesaer PHK B uuronnasmMe, yMeHomaercd Ko-
amuecTBO_ AjgepHo# IHK. OTu peskue usMeHeHMA B CTDOEHM# TKaHeH rrias-
Ka, uX "mepepoxjeHue", ¥ ABAAEICA ONHOM M3 NMPUUUH MOTEpH EAYyOHA-
M CIOCOOHOCTH K [popacTaHub, 0CyCnopieHHOH =HCTBUEM MOHU3UDYD-
AX MBIy JeHuit,

Bce onucaHHHEe RBJGHMA CTAaHOBATCA eme §oiee OTYETAMBHMM M pe3-
KUMM, €CJil OCNYYEeHUD NOJBepranTcs KJIYOHH C NPOCYIMBUUMUCA TIJjac-
Kami, B uacrtHOCTHM, yMeHpmeHUe coXepxamua PH{ B muronnasue Halno-
JaeTcHs B 3JTOM CJyuae TOTYac xe€ nocne ooayuyeRms kiyduel. 9TO CBHU-
JerenscTByeT 0 Gosnee BHCOKOR paluMoyyBCTBHTENBHOCTHM KiyOHeR mnpu
BHX0OJle MX U3 COCTOAHMA [OKOSH,

B TeyeHrue nepBHX MecCsAlEeB Hocle OO0NYYEHMS COXepEaHuMe HyKIeu-
HOBHX KMCJIOT B I'Za3kaXx KiyOHell HECKOJBKO BO3pacTanc, & 3aTeM,
mocne 6-7 MeC, XpaHerRys, OHO HAUMHANO 3aMeTHO cHuxaThed (Tadn.l).

TacGauna 1

JIMHaMuEa HYKJIeMMOBHX KMCJIOT B IJa3kaX KaydHelt kKapropens
(BB’ P ma I r cuporo seca)

O6peKT Cocras BpeMa HaOawJeHKH ]
Hccae-  |HyRaeu-

AOBaHMA Eﬁ?igm HOAGDH| AHBADs |PeBpasb| MADPT | anpensr | Mait

Korrpons—| PHK 68,5 (120,0 | 99,3 |107,9 | 101,4 |7118,8

Ine IFK 16,6 | 23,9 | 22,0 | 30,2 | 20,7 | 27,1

knyoEn | Cyuva 85,1 |143,9 | 121,3 |138,1 | 122,1 | 145,9

o6nyyeH~
HHE B PHK 59,8 | 95,2 | 92,1 | 87,8 | 76,9 | 70,2

okracpe | JHK 16,5 | 22,3 | 20,1 | 46,5 | 17,5 | 25,5

zosot | Cymua 76,3 |117,5 | 112,2 114 3| 94,4 | 95,7

T0 mHe.p -

: o . . ‘
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He uckinyeHo, YTO BH3HBaeMoe pajmanueld 3ameyeHue CHMHTE3&
HYRJI@HHOBHX KUCJIOT M nocnenyouuit mx pacmag CBABAHH C yCHAIGHUMEM
8KTHBHOCTH DHOOHYRJEasH, YI0 yE& OTMEYANOCH B aureparype (4,5).,
Hawy HaGnogenus IOITBEPXIANT 3TOT BHBOJK, NpUYEH OKasaloch, 4TO
BH3BaHHAA 00NyyeHueM aKTMBalug PMOOHYKI€as3H ABnseTCd CTolixoit,
UTO BUJHO M3 CIEXYDIMX KAHHHX.

AKTHBHOCTD DHMOOHYKJIeasH ria3kos kayCHe# xaprodens yepes
200 u 250 cyTox mocie oGmyuenua (mamenue OKCTMHKIMHM )

Mapr Mait
Jlopx
KoBTpONBENE KIYOHH 8,0 11,0
O0ny 9eHHHE 18,7 16,3
Bepauxunresn
KoHTpoabHHE KAYOHU 5,4 5,3
Odnyuyennue 9,3 11,0

VBsMSHEHNA CCHepXaHUA HYKIEUHOBHX EMCJIOT HaONPIADTICA Takxe
¥ B MAKROTHM EIAyOHe#, OHM MJAYT B TOM Xe HanpaBsieEnu, HO C ropasfzo
MeHpmeN NHTeHCUBHOCTHD,

Hapagy ¢ oTMevaBumMMCA yxe BHWE CHUECHKEM Oasodunmy nuTonaa 3-
MH OOJyUeHMe BHBHBAET B IJIa3KaX CMelleHne U303JI€KTPHYECKOR 3OHH
0elEOB I HYKNEONDOTEHIOB B KUCIAYD CTOPOHY. ITO CBMIETENBCIBYET
O HacTymaomux 3 HYKIEONPOTEUZAX CTDYLTYPHHX V3MEHEHUAX, KOTOpHE
MOEHO paccMaTpuBaTh KAK OJUH #3 NEDBUYRHX 3pPexTos odnyuenud.

Nsyvenue nomoxenns pH n303neKTouyeckot 3ouH (M33) Genkos u
HYENI€ONPOTEUTOB NOKa3aN0, YTO MO MEDPE BHXOKA KAYOHeHM M3 COCTOSHMA
moxod M3 nocrenenno cuemasarcs B meJiouEyp cTopory (c PH 4,4 10
5,C , npuyen 'pH AJep NeXuT BCerja BHIe pH N33 nporonnasuH u
AZpHIKA, BeNKOBHE KOMIOMAH KIeTOK KODO0BOJ NapeHXuMH, BTOpDMYHOMU
MEDUCTEMH, BMiNepMuCa ¥ LeHTpaibHOM CTEDEHEBO! MEDUCTEMH uMEDT
33 B Gonee memoumolt 00nac TH, YeM KJETKH TYHHKH, MHMIMAJOB Kopmyca,
nepudepuyecko Mepucrems, ¥ kayoue# ze, oCayueHHHX xo3oM 10 Thc. D,
133 cxsuraercd Be B MenOYHYD, @ B KMCiyp cTOpoHy (ma 0,4-0,6).
JT0 CMeueHne HaCTymaer Cpas3y ¥e nocye 00IYYeHMA ¥ COXpaHAeTCH
Ipi mOCHelyoueM xpaHeHus kapropend, He Menee CYmEeCTBEHHO TO,YTO
IOX BJMAHMEM JTOE JOSH OCAYYEHMA MOMHOCTHD CrAaXUBABDTCH pasnuung
B nonoxesyn ¥I3 CEJIKOB Y pasHHX KNETOK M TxaHel TOYEK pocTa, B
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pesyibTaTe Yero BCe TKAHM, BKJIDYAd HNMAEPMMC M KODOBYD IapeHXMMY,
nyent M93 B ofEmx u Tex xe npexenax pH

Cuemenne1ﬁ4 133 B kucayo o6nacTh MPOMCXOAMT MPONOPIMOHANBHO
BeJIMYMHE JO3H o0nyuenus., OnHako Haudosee OTueTAMBOE CMeIeHHe
HadnogaeTca npu zose oxono I0 THc, p . C yBemitueHMeM XKOSH Ji0
I50 THC. P HalipjaeTcA LajibHeilmee ee cMemeHue, HO yxe ropasjo
oconee cradoe,

3HauuTeJNbHOE MECTO B Hameil padoTe 3aHAN0 U3yueHue JpelicTBuA
pajualidy Ha jHxaTenbHHR ras3ooOMed KnyoHed ¥ OTJAeNbHHX TKaHeld.

CoraacHo HammM HaGOJARJEHMAM JOS3H X -JIyyeil, yreiertaomuye pocCT
EayOHell, BHBNBADT 3aMETHOE [10JaBNiEHHE MHTEHCUBHOCTM JHXaHHA raas-
KO0B, B o0meM NponopuuoHajbHO€ BeaduyuHe Zo3H, Tak, mpu Kose 10 Tuc.
P MHTEHCHMBHOCTH JHXaHUA DTUX TKaHe} nocae o0ayyeHus COCTABHIA
90% or xKoHTpond, a npu xo3e 150 tHc. p - 60%.

B nocnenyomeM MHTEHCUBHOCTb IHXQHUS TJIa3KOB eme Goxee ocaa-
0eBaerT,

B orauuMe oT TKaHed rjas3roB XHXaHuWe TKaHeM! MAKOTH HA [epPBHX
9Tranax ocie o0IyuyeHHWd He TONBKO He MOJaBifAeICH, & Jaxe HECKOAb-
KO CTHMyJUpyeTCA, ¥ MWD TOCJE ONpeJe/IeHHOT'0 IDOMEXYTKE BpEMEHU
OHO BO3Bpal@eTCs K MCXOJLHOMY YypoBHD. UeM BHEmE X03a 0CiAydYyeHMd,TeM
CUIbHEEe BO3pacraeT JHXaHMe MAKOTH U TeM MeJJeHHee OHO MPUXOIUT
B HOpMY. JOCTaTOYHO THUNMYHHMKM B 9TOM OTHOWEHMM ABAANICA ClejyDuue
IaHHHE , MONYYeRHWe npu oGayueHus Kaprobens B Hosdpe ( B Mr 02 n
CO, e I r uakoTM xayOueli B uac mpu 20°).

% 002
o oGnyueHus 64 62
llpy odnyveHun xoz3oif 10 THC. P
yepe3 £ CyTOK 82 79
" 16 " 72 68
2 " 68 64
[Ipn oGnyveHumm [o30it 20 ThC. P
yepes & CYTOK 96
" 16 " 83 96
" 25 " 72 75

Yro Kacaercs JHXaHMA LeJHX KIyOHel, TO B TEYEHME NEPBHX IHell
rocne OCAYYEHMA OHO Takke HECKONBKO BO3paCTaeT, HO BCKODE BO3BDpa-
RaeTIcd K MCXOJZHOMY YDOBHIO, KAK BHUIHO M3 CHEIYPHMUX FaHHHX, OTHOCA-
mUXCA K KIyOHAM, OOAXYueHHHM Xosoi 10 THC. P .

. 7
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Lo oGnyuenis
Yepes 3 CYTOK
" 5 "

" 7 "w
" 9 "

’

6,0

TemnepaTypHuM KO3(PULIMEHT XHXAHMA TIa3KO0B ¥ MAKOTH npun oG-
JYYEeHun He MuMeHsncA. BeJsuunna Qm (15 - 259) oxusanacy ciaenyn-
mei.

Tnasku  MaxoTs

KnyOnu, odnyuennsue nosoit 10 THC. >
0y 1,77 1,98
COZ 1,83 2,3

HeodayyeHHue
0y 1,76 1,75
€0y 2,05 2,25

llogpeM ¥ nocrexyomuii cnaX AHXaHUA NOJ AelicTBUEN pajualyy
Y 3alacHHX OPraHoB pacTeHulf yxe otuevaincr B paje pador (6).
BMecTe ¢ TeM BONpOC O NDUYMHAX, BHBHBADUMX MOJOGHHE CIBUTH B
nmpouecce JHXaHUA, 0CTaeTCA [10KAa OTKPHTHM. BO BCAKOM cayyae 3TH
CHBUI'M -0 HAaCTOAWLErOo BPEMEH) He yILaBanoch CBA3ATH ¢ W3MEHEHUAMM
BKTHBHOCTN OKMC/NTENBHHX (QEpUeHTOB, KOTOPHE IIPUHATO paccMaTpUBa Th
KQK KOMIOHEHTH KaTaJMTHUYECKo! CHCTEMH XuBOM# KIeTKV, Haudosee
CTOMKNE MO OTHOWEHMD XK HOHUBUDYP"UM UBNYUCHUAM,

JleficTBUTENbHO, M B HAaWKX ONHTAX OCNYUEHHE HEe BH3WBANO 3aMeT-
HHIX M3MEHCHMH B QKTMBHOCTM OKMCJITENbHHX (PEPMEHTOB, E€CIM ONpege-
IeHUA NPOU3BOJMINCH B PAaCTEPIHX TKaHAX IiIasKoB wiyu Maxoru. Tak,
Ha BTOpO# ILEHb Nocie COAYuYeHuss aKTHBHOCTL HEKOTODHX OKCHIA3 B
ri1a3Kax oxasaznach ciaenyouei.

[lepoxcngasa IHomdeHon- Uuroxpom-
(oTHOCK- oKCHlasa  QKcuIasa
TEJIbHHE (ux Op Ha  (ue O, Ha

@ XUHHIH) 1T 88 ir 3

I5 muH.) 1 vac

Jlo o6ayuerud 20 380 128

[locne o0ayueHus 19 382 130
CyuecTBEHHNe DABIMYMA B AKTiiBHOCTH OECUJAS B riasxay ofny-
YeHHHX ¥ HEOONYYEHHHX KJAYOHell oOHADYXUBEAMCH B HAWWX ONHTAX NMUE
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¥ BecHe, OjHakC OHu 06y CJIOBJAGHH B 3TOM CJyyae akTWBUDPOBaHUEM
OKCM A3 ¥ HeOoONyYyeHUHX KJyOHelt B CBA3M C BHXOJLOM MX LJA3K0B U3
COCTOHUA MOKOA.

Ina Gonee HeTaAbHOr'O M3yyeHMd JeillcTauA pagvauuy Ha OKUCAM—
TEABHYD CKCTEeMy OHJIO0 MPeAAPMHATO OMpeleJienne aKTHBHOCTH O0KCUXA 3
B OTJNEJBHHX CTDYXTYDHHX DJeMEHTAX nporonnasmi ( muacTUzax, MUTO-
XOHAPHAX, MUEDOCOMAX).

U3 1ByXx BOBMOXHHX MyTe# u3yueHus gaHHoro sompoca (obiyyeHue
npeLBapuTelbHO BHJICACHHHX MPOTOINIa3MEHHUX CTPYXTYP M OOJayyeHUe ca-
MMX OCGBEKTOB C MOCAELYWIiAM W3BJEUYEHHEM M3 HUX CTPYKTYPHHX BJIEMEH-.
TOB) MH M36pajm BTOPOH MyTh. TlepsHil NyTh GHA yxe WUCIIOJIH30BAH
MHOT'HMU MCCJleJ0BATEIAMM, ¥ MONYYEHHHE MMU [dHHHE I'0BOPAT 0 ype3-
BHYAHO BHCOXON YYBCTBMTENBHOCTU MIOJNMPOBAHHHX MNACTUJL M MUTO-
XOHILpUH K medcTBUD MOHM3MpYpuel paxuauuu, Bropod nmyTe moka B uC-
CIeOBaHNAX MCHONBL30Bancsa Majgo. Io jgaunuu llepepa (7), aKIMBHOCTS
CYKUMHIETHAPa3H MUTOXOHIADU cese3eHKH OONYYEHHHX MHue¥d Owila Huike,
yeM y EOHTDOJBHHX XUBOTHHX,

Hawy HaGnnjeHus mMorasanm, uTo JeiicTBue HoHM3Mpybmeld pajuaQuu
Ha @KTUBHOCTEH OKMUC/MTEABHHX ©ePMEHTOB 3aBUCHT OT poja THaHed u
CUIBbHEEe BCEro CKAa3HBAETCA Ha TKAHAX MepucTemH, OHO 3aBHCUT TaKXe
07 HM3N0JOINYECKOTr 0 COCT OAHMA INa3K0B KAYOHell xaprobens, npuuen
CHIBHEE BCEro 9TO JeldcTBME NMPOABJAETCA HAa TIJa3KaX, Haxolduuxcs
B COCTOAHUM AKTUB:iofl XU3HeJeATeNbHOCTH., Tak, olnyueHue EkiyoHel,
HAXOLAWMXCA B COCTOZHMM moxod, Rosoit 10 THC.p He uaMeHuwI0 ak-
TUBHOCTH MOJMPEHOJIOKCHLA 3H M [IePOKCUJABH TKaHed MAKOTHM HUM B OOueil
BHTAXKE, HA B MUTOXOHIDAX, JIulip npu 0CJHyUYEHUM MpPOpOCHMX KAyCHeH
AKTUBHOCTH lIONUDEHONOKCUIIA3H B MAKOTH YMEHBUAKACH BO QpaKuud M-
TOXOH ApiA, AKTHBHOCTH X€ UMTOXDOMOKCUJASH MAKOTH, HAaoO0OpoT, BO3-
pactaja Kax B olmel BHTAXKe, TaK 11 B MUTOXOHJIPUAX.

B oranume oT TEaHed MAKOTM @KTMBHOCTH MOAMPEHONOKCHUFA3H U
NepoOKCHJa3s B MUTOXOHIDAAX rjas3KoB N0J jeicTBueM 0CAy4YEHUS CHU-—
¥arach, UTO KacaeTcd OUTOXPOMOKCMJASH, TO €e aKTUBHOCTH BO3pacTa-
18 KakK B TKAHAX MAKOTM, Tak 4 B TXAHAX I'JIa3K0B, NDUYEM 0CO0eHHO
CWIBHO B BHJEJEHHHX U3 3TUX TKaHe# MUTOXOHIDUAX . HEKOTOpHe IaH-
HHe OO axTMBHOCTIM (epMeHTOB B rjasKaXx NOKoAmMXcA KiyOHed ToTyac
nocre odnyuerus xoszof 10 tHC, P npejcTaRneHH B Tadn, Z.

-
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Tadupa 2
AKTHBHOCTD ONMCAMTEJBHEX (PEPMENTOD 3 riasKax
Kiy OHeit

dpaxuus Honuperon-

OKCHJIA 33

KOHT=- | 001y~
pons | YeHo

( LuroxponM-
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[pyyuHs Jonee BHCOXO0H paj uOYyBCTBMESALHOCTH OXMCIMUTEJ bHHX
(e pMEHTOB MUTOXOHZDUHA OCyC/OBJIEHH, BAuMMO, BOSHUKANWUMU MO Jeid-
cmnemg Ayuel UBMEHCHMAMY B UX CTDPYXTYDpe. K TakoMy BuUBONY NpuBO-
ZAT Mosydendbe HAMU HAHHHE 1O COLEPRAHMIC Das3NUUHHX Popu docdopa
B OTHGJNBHHX (pakuufAX KiayOHe# xaprodend, 3 ToM uucie dochopa doc-
osunAoB i1 HYKNEHHOBHX KMCJIOT- BENECT3, TECHO CBABAHHHX CO CTPYK-
TypHO!t opraBusaumed muToXoHLpuii (Tada. 31,

Tadanma 3

Cogepxanue ¢ocopa POCHONUINIOB ¥ HYKACHMHOBHX KACJIOT
B MAKOTHU M Iias3kax xnydue#d xaprojens
(Bb" pocpopa Ha 1 r CHPOrO BeCa JAA BHTHLKM X

uedrpupyrata Ha 100 M MUTOXOHADME JJId MUTOXOHIPUY)
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CIRG KAk B0 BCeX QPAKLUMAX, LONYYe HHHX
OJyYeHIUe Bii3HBAGT 3aMETHOE CHIKEHU®

AT W CliABHOE YBEIMYEHME KOJNYeCcT3a (oG-

A0

24,8 |22,8
40,1 | 35,1
; :

v o
/J,L

?

7,8 12,8
20.4

8,9

50,0 | 33,9
32,4 | 24,1
22,4 1 17,7

BeeddX BUEHO, YTC 00JyYeHMe He BH3HBAeT

e PaHUM POCHONUNIUIOB U HYKJIEMHOBHX
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dbonunuIoB, 0coGeHHO B MKTOXOHApuaAX (B 2,5 pasa Mo cpaBHOHMD C
KOHTpOJEM ), VCTOYHMKOM YBENNUeHMA IIOCAeIHMX MOXeT CHYXUTH pacnax
donee CJOEHHX coeJuHeHu#t docdonmronporedioB ¢ BHCBOGOXJIeHUEM foc-
domunugo (8). ITM ONHIH XOpOWO COTJacypTCA C Teopued OnapumHa
(9), cornacHo KOTODO#t CMHTETHUECKUE HPOLECCH HAXOJATCA B TELHOHU
CBfIBM C COCTOAHMEM COPOLMOHHHX CBOMCTB MaKpOMOJEKYJI, & TaKEe C
pesynpTaTaMu ucciaegopaHuit Cucaxana (4), MOKasaBmuMM, YTO np# 00-
JYYEHUN MPOUCXONAT Cephe3HHE CJIBUI'M B ajJCOpPOUMOHHHX CBOHACTBEX
mnacTug.

TaxuM o6pa3oM, UMEOTCHA OCHOBAHMA mojararTh, YIO BH3HBAEMOE
o0ayyeHKeM MojaBJeHNe JAHXaHUA TKAHER rjaskoB KiayOHe#! CBA3aHO C
ocjaljieHreM aKkTMBHOCTM OKMCIMTENBHHX (eDPMEHTOB B OTJHEJABHHX CTPYyK-
TYPHHX 3JI€MEHTaxX KIeTKM, B YaCTHOCTH, B MUTOXOHIpuAXx, Hadapgae-
Mu#f Xe Ha mepBHX STalaX mocjAe OCJy4YeHns MOJbeM JHXaHUsA TKaHel
MAKOTH MOXeT OHTH CBA3aH C YCHIEHMEM Noj JjelicTBMeM pajuanuy OpO-
mecca runppenusa Kpaxsasa M, Kak cieJCTBUE, C YBeJHUYEHMeM COJep-
¥AHMA B TKaHAX KAYOHe#l JuXaTenpHoro marepuana (raén. 4 ).

TaGnuna 4
CocraB yraeBOoJOB Kaprodesd yepes < IHA MOSJe
obayuerus ( B % K CHDOMY Becy)

Haspanne BapmuaHr Kpax- | Momoca- | Caxa- rCyMMa Jlekcr-
copra ONIHTa Maj xapa posa | caxa- | DHHH
poB

Jlopx koHTpONS [17,1 0,93 0,92 | 1,85 0,0
od6nyvenue 16,6 1,52 | 0,38 |1,90 0,4
Bepauxuured | KOHTpoAb 14,5 1,21 0,51 | 1,72 0,0
o0nyuvenne| 14,1 1,34 0,81 ' 2,15 0,0

Kax morasanay JaHHHWe, yBeJMueHMEe COJLEPEaHMA CaXxapos B o0ny-
YeHHHX KEnyOHAX Kaprodend, 0O6YCJOBJIEHO CYLSCTBEHHHMY M3MeHEHUAMU
B jpelcrauu dochopuaupyomux depuMeRETOB, Beaex za odiyuyeHueM Co-
OTHOMEeHMe MexJy nponeccaMM pachafia ¥ CHETE3a KpaxMajga, ocymne-
CcTBaADIMMUCHE NpH yuyacTuy docdopunas, crBuraerca B CTODOHY ycune-
Hud pactiajia kpaxmara, OZHOBpeMeHHO HAGIpjaeTCd BO3pacTaHue ak-
TUBHOCTH GochorapKoMyrasu. HexOTODHE JaHHHE,; MOJYyueHHHE np¥ 00-
nyyeHuy kaycHe B peradpe xosok 10 THC, P ,[PUBOJATCH HUKE.

-
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AKTUBHOCTH CuHre3 kpax- Pochoponus

docoribko- Maza C no- paxMana
MyTa3H; mMoupn docdo- ?B é"]l y
TPYXHO pa- PHMJIa3H; O0T- BOBJEYEHHO-
CTBOPHMH LenneHsHH I'o B peakx-
P ? 1 ¢74) ga 2
yaca
(B % K MCXOLHOMYy TJAD-
K030 -1 -@ocqmryg
KoHTpOJIBHHE KIYOHK 23 40 420

O6nyyeHHEHE 35 18 545

JTO JelicTByMe pajvalLud ABAAETCHA KPATKOBDEMEHHHM ¥ Halipja-—
aock aump Ha nporaxenuu 8-I0 gHeif mocme oGxayvenud,

lo ZaHHHM MHOTHMX aBTOpPOB, OOAyyeHNMe 3allaCHHX OpraHoB pacTe-
HHll, HAXOZAWMXCA B COCTOAHUM NOKOA, BH3HBAET 3aMETHOE CHNUZEHME
COMlePX¥aHKA B KX TKaHAX aACKODPOMHOBOM KMCIOTH, NpUUYEM NpONOPUMO-—
HaABHO BEJIMYKHE JIO3H X ~Jyueli, B Hawux onHTax yxe uepes 2 m 3
yaca Imnocje oOAyuYeHHMAs KayOHell HaOnozanochk Heo0paTuMoe OKHCACHME
¥ pa3pyueHue 3HayUTEAbHON uyacTy cojepsgameicd B HUX aCKOPOMHOBOH
RUCNIOTH, 3TO BHEHO U3 CJELYWUUX JaHHHX (B MI%).

Acxop6unosas Jerngpoac-
KHUCIOTA KopOuHOBAA

KHCIOTa
KorTpoABHHE KIYOHM 15,0 2,0
OGnyuenHue go3oft TO THC. P 12,8 2,0
O6nyyenHHe Josod 20 THC.P 11,0 2,0

B cBABK ¢ yCcTaHOBAECHHHMM PaxTaMy yCUIEHUA MOJK BIMAHKEM
paguanuy NnponeccoB pacnaja Kpaxmajna ¥ aCKOpOMHOBOK KMUCIOTH B
KIyOHAX, MH IIDOBejy OoJee NOZpOCHHE HAaONLIEHHS 3a M3MeHeHHAMU
B XMMNIYECKOM COCTaBe Xapropend, 0o0ayyeHHOro B OkTaAlpe xosoii 10
THC. P Ha MPOTARCHUH 8 Mec. XpaHeHud,

llonyyeHHHe pe3yabTaTH MOKA3HBANT, YTO (0jee BHCOKME [OTEPH
Kpaxmana ¥ acKopOMHOBOM KUCJHOTH B OOGNYYEHHHX KJYOHAX UMEJN MECTO
J¥IbL Ha NepBHX dTanax XpaHeHud, B ransEelimer, mo Mepe BHX0JA
KOHTPDONBHHX KaYCHeH #3 COCTOAHMS NOKOH M YCWIEHHE JHXATeJBHOTC
rasoolmMeHa, CojepxaHue Kpaxmana ¥ @CEKODOMHOBOX KMCIOTH B MX TKa-
HAX yOnBano dojee MHTEHCUBHO, YeM B OCAYYEHHHX, UM YXe K MOHD X
T2 U Jpyrue KAYOHM [0 EAHHOMY nokasaTenp LYl OT JApyra He 0TIu-
yaaucCh, Tak, cojepxaHme xpaxmana COCTaBAAJO B KOHIE UDHH Yy o0xny-
yeHHHNX Kayove#t 15,8%, a y xoHrponsHux 15,4%, CojepxaHne ackopOu-
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HOBOY KMCHIOTH cooTBercTseHHo 7,0 m 6,8 Mr%. llocme upHA XpaHEHHe
KOHTPOJBEHX KAyOHell Mpuuaoch NPeKpaTMTh #3-38 CMIBHOrO MX Npo-
pacTaHMd, TOTJa Kak BIIOJHE YI0OBNETBODPUTEJIBHOE XpaHeHUe o6ayyqeH-
HHX KayOHe¥ MOpOJOJXanoch BINOTH JO OKTACDH.

Ina pemeHMa BONpoca O BO3MOXHOCTYM MCIO0Ab30BaHUA 0CJYYEHHOTO
gaprobens B nuuy KnyOuu, odiyueHHue xosamu 10 THC. 1 50 THC.D
MOJBEPTANCH MCCAELOBEHMD B MHCTUTYTE nuTaBus AxazeMuu MeJMLUMHCKMX
Hayx CCCP (I0), BEuonormycckue ONHTH MPOBEJEHH Ha JBYX MOKOJEHHAX
xuBOoTHHX (KpHCax ¥ cofarax), ¥ MOJOMHTHHX XUBOTHHX, MMTaBUKXCA
OGNYYEeHHNM KapTodeneM, He OHI0 OCHaDYyZEHO KaKMX—Ju00 M3MeHeHul
B poCTe, pa3BUTHHM, NOBEeJEeHMM, MOpHONOrMM KpOBM ¥ B 8RTHUBHOCTH
depMEHTOB KPOBM N0 CPaBHEHUD ¢ KOHTPONLHHME, HaCiwgenua 3a mo-
TOMCTBOM TAaKXe He BHABUJAM pasinuyuif B paSBUTHH MOJIONHTHHX XMBOT-
HHX [0 CpaBHEHMD C KOHTDOJbH:MA, He OHJIO 00HAapyXEEEO KaKMX-Tn00
OaToJOTCHYECKMUX M3MEeHEHME u npt MOposOrUYecKOM MCCielOBaHUM 0p-
raHoB MOJONHTHHX XMBOTHHX, TexuM o0pa3oM, B npejlenax odcieRoBaH-
HOro MaTepualja He BHABJIEHO TOKCMYECKOro JelicTBMA 0ONYUYEHHOTO Kap-
Tofend Ha OPraHUsM TENJOEDOBHHX XMBOTHHX. [lpy opraHonenTuuecko
OlLleHKe o0aydeHHOro kaprodend nocne 10-MecAYyHOro XpaHeHMd TaKxe
He OHJIO BHABJEHO OTPHIATEJBHOrO Xapakrepa M3MEHEHUA ero BKyCO-
BHX CBOJCTB ¥ KyJnHaDHHX KayeCTB 10 CDaBHEHND € KOHTDOJIBHHM

HcxoZg u3 pesyibraToB NpOBeJEHEHX uccrexoBanmit, I'aBHas
rocypapcTBeHHas caHurapHad uicnexmua CCCP paspemuna UCHIONB30BATh
IS OumeBHX mesedf xaprodens, oCaydyeHHHE gosoft 10 THC. D .

Pe3pMMpysd BCe BHNEM3IO0XEHHOE, CJELyeT MOXYEPKHYTh, HTO BH-
3HBaeMad |’ —IyyaMi 3alepEEA npopacTaHMA EKIyOHeR kapropens odycio-
BJeHA COYeTaHMEeM CHOXHHX u3ueHeHuit B oOMeHe BemecTB. K uMX uuciay
oTHOCcATCA: 1) M3MEeHeHMS COCTOAHMA KJIETOUHHX KOJJAONJOB; 2) cmeme-
HUe M303NeKTpuyeckof 30HH OEIKOB M HYKJIEONDPOTEUXOB B KUCIYD CTO-
DOHY; 3) saMezjieHye CHHTES3a HYKJEUHOBHX KUCIOT B TOYRAX DOCTA;

4) nojaBieHMe aKTHBHOCTM DAZA OKMCINTEIBHHX (epMEHTOB B MUTOXOH-
IpuAx ¥ Ha STOil OCHOBE CHNEEHMA MHTEHCUBHOCTY XHXAHUA,

JTu u3MeHeHNd B OOMEHSZ BemecTB He MOTYT HE CKa3aThCd Ha
yCTORUMBOCTHM OCAYUCHHHX KAyOHeH [0 OTHOWEHMD K MUKDOODraHH3MaM,
OCEOJBKY 9TO GMOJOrMuecroe CBOXCTBO TECHO CBA3AHO C OKUCIMTENb-
Holt cucreMoB® ux TraHeld.

JeftcTBUTENBHO, OPOBEJEHAHE HuM) MHOIOUMCJIEHHHE HAOJOIEHHA
moxasaid, YTO KAyGRM TOTuYac ®e nocne ux olayyeHHms jgoso# I0 THC. D
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CHJIBHEE B3apaxalTCd Tpudamu u3 popa lusarium 1 Phytophtora,
ABJIADLUMACA OCHOBHHMU BO3OYZMTEmAMM mopyM KapTOend MPU XpaHEHUH .
CkasaHHOe MOXHO NpONJINDCTPUPOBATD DE3YNbTATAMMA ClE LY DIUX OIIHT OB,
B KOTOPHX IOMTUKM OCNYUEHHHX %IYGHe# 3apaxaJuch MADEaneM
Fusarium ToTvyac xe mocie paspe3anus, yepes 6 u 12 CYTOK.

Kak BUIHO M3 nomeumenHol doror paguu ( p1uc.2), B MepBoM Ba-
PUaHTEe ONNTAa rpul pa3BMBAJCH HA OGJYYEHHHX Cpe3aXx 3HAYNTEJBHO
MHTEHCUBHEe, YyeM Ha KOHTDOJBHHX; BO BIODOM BapMaHTe TDPUG HAa KOH-
TPOJIBHHX CDe3aX BOBCE He passuBancd, a Ha OCJYYEHHHX ero pa3Burue
POXONXANIOCE, OXHAKO OHO WIO rOpaB3fo MeIneHHee, yeM B [E€DBOM Ba-
PUGHTE; B TPETHEM BapHMaHTe rpué He pa3BuBaiCA HU HA OONYyYEHHHX,
Hi Ha KOHTPOJBHHX Cpe3ax,

Cyra mo pesyasraTaM 5THX ONHNTOB, MOXHO NPEJNONOXUTH, YTO
BH3HBAEMoe o0nyuyenneM ocialneHne ycTolunsocTH Knyone# npexcrap-
18€T CcoCoft aBIEHME KpaTKOBpeMeHHoe. 06 3ToM CBUJETeNIBCTBYNT Takxe
JaHHHEe Jpyroi cepum Hamux ONIHIOB, B KOTOPHX OHJQ oxa3aHo, Y19
R0 AHBapA-peBpasg KnyOHH, OGIyYeHHHe ¢ OCeHM, 3apaxajuUCh rpuioM
Fusarium doJiee UHTEHCUBHO, yeM KOHTPONBHHE . Ha mocuienyomux
dTallaX XpaHeHMA pasauyuit MO NopaxaeMoCTH MEXLY KOHTDOJNBHHMA M
001y YEHHHMN KJIY GH MY Y%e He oTMevanoCh,

Tax kax HekOTopHe BMjH rpudos, B TOM YMCIE K3 POIA Fusarium,
[IPOHMKAWT B KNYGEHb TONBKO yepes [IOBDeXJEHHNE YYaCTKy TKaHel,
MPELCTaBJANOCH BAXHHM BHACHUTH CIOCOOHOCTH 00JIYYEHHHX K1yGHe i
00pa30BHBATE paHEBYD nepuiepMy u cycepus, Orkazanocs, 4To 06nyye-
Hne poso# 10 THC. P He Bauser Ha Gmocuures QJIEMEHTOB CyOepuHa,
HO Hameno mpexpamaeT oGpa30BaHMe PbaHeBoi mepuxye pun, Cydepus.. .u-
BAHHHA xe CI0f neprudepuyecrux PAXOB TNapeHXMMH HaukHaeT BHMIOAHATE
B 00JIyYEeHHHX KAyOHAX SQUMTHYD DOJb, aHalOrMYyHO ponn, BHIIOJIHAEMOi
epu e pMoXt B HeOONYUYeHHHX KNyGHAX NUWE [0 npowecTBuy OilpejeneH-
HOr'O OTpe3ka BpeMeH:u,

B cnemmanrHo uocrasienzoit GONBWOR Cepum ONMHTOB HAMu GHIO
0CHapyXeHO, YTO n103a 5 THC. P He OK@3HBAET OTPMIATENBLHOTO BIMH-
HUA Ha3 YCTONUMBOCTH XAyGHeld. OZHAKo sTa A03a He rapaHTHUpyeT Ha-
JeEHOM 3amuTH KnyGHelt oT npopacranug,

OTcDJZa BHTEEAET HEOOXOIUMOCTD UBHCRRHHA rakuX J03 006ayue-
HUf, KOTOpHE, MOJABJAAA CIOCOGHOCTH IJIA3K0B K opopacraHUR, BMECTR
C TéM; He CKaBHBAJNHMCH OH OTDHKUATEABHG HA YCTOHYMBOCTH KAyOHe i
K MMKpoopraunsuaM. B ocoGeHHOCTN Gonpwoe 3HAYeHMe nprodperaer
9T0T BONPOC NPUMEHUTENBLHO K Kapropesn, NP IHa sHa UeHHOMY JnA Xpa-
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HEHUA B 1IPIOUIBG LG TBEHHHX YCJOBUP® SHOIBIYY ecTeCc TBEHHA# yCTOok-
UNBOCLDL OODLEKTH L JALHBIX YCNOBMy Ay AW IpaBHIIO, OCNalneHa,

PasBiiBan padory B yxasuniom HollpuBIeHMU, MH YCTAHOBWIM,YTO
OuosornuecEne yeiicrsme MHTEUI'DaTbHON NOBH 05JyYeHns B 3HauuTeNnp-
HOMt Mepe 3aBLCMT 0T crHocoda o0nyuvenus, B YaCTHOCTM, YyBeJNueHUe
MOWHOCTY. MOTOKA W3AYYEHMSH [0BBONACT JOOUTHCS TOro xe OuMoJoruyec-
KOT0 oyderTa npy o TeNbHo YMEHBUCHH O odreli pose. Harpuwep,
O0nyueHue KayGued xapropes H030H O THC,]D nmrm JBYX pa 3JIMYHH X
BapiaHTax MouHocTu noroxa (40 u 630p /MuK) npPUBOIKIIO X pas3HuM
obeKTaM C TOUKM SpeHHA BOaxelic TBUS Ha CcnocoGHOCTh KiyGHe! K mpo-
pacratun (puc. 3), Bynyuum BcaxeHu B TOYBYy, KAYOHM, o0myudasumecs

8" SAyNQMI npi MOLIOCTE noroka 40D /mu, npopocin yepe3s 28

ZHelt, a npu MorHOocty 630 p/mun yepes 53 mua. BMecre C TeM, yBe-
AMUCHIE MOWIIOCTV 110TOKA WBMYYEHMA FM B KAKOM CTeNneHy He ciasaso 2h
OTPULATENBHO HA YCTORUMBOCTHM KiVOHel mo OTHOLIE HM) K MUK DOOpraHy3-
MaM,

Bo Bcex Haumx omirtax OLHOEPaTHOE OOGNYYeHNE, NpPOBELEIiHoe B
OKIfGpe, 3amepxnBa o lIpopacTakne KayOHei CiibpHee, yeM 00JyyeHue
B HECKON®KO NIMEMOB Ha MpPOTHKEHUM 3, 4 ub uec. (puc.4). % ne-
puox Té-uecsuroro xpaHeHus Kaprogens KOJUYeCTBO NpOpOCUNX K1Y G-
HEH B BABMCHMOCTII OT JOBH K Cliocoda odnyqemm cocraBuno ( B mpo-
LEHIGX OT OOWEro uwcia KiayOHel):

6 THe, D
B I npuen 15
B 3 mpuema no 2 THC,p B Mec., 100 s
8 THC, D
I nipuen 0
B 4 npueMa mo 2 THe,D B Mec. 7100
I0 Tue.p
B 1 npuen 0

B O MPUEMOB 110 2 THC.D B Mec, 70
lpi BHOODe KO3H cregyer JUITHBATL COPTOBHE. 0COGEHHOC TH Kap-
TODENH, & Taxrie PUBHOJIOTNYECKOE COCTOAHME KNyOHell B MOMEHT 06—
AYyYEHns. CHATICHWE COPTOBHX pasmmyuit MAROCIpUpYe TCA Gororpaduei
{puc. 4).

He rellee saxHoe 3HaveHpe mieer 1 nepuoy, B KOTODHY HLon3so- —
ZATCA o6nyye:me ko DTODJA, MOCKONBKY MO MEDe XpaHeumsa pu3Monory-
HECK0e CocTOMBNe KiyOHel MeHserca. 06 3TOM CBMAETENbCTBYRT pe-
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BY/NBTATH CJIELyPUEro OomHTa . HryCHu xaprofensa Jlopx Juau 0CNyueHH
no3o0it 8 THC,]D B jnekadpe u Mapre, llpu BLcalke UX JETOM B MOUBY
K1yGOHu, oGnyueHHHe B Jexkadpe, Tpopociu Ha 70%, a 00JyyeHHHE B
MapTe - Ha 45%, B mepsoM ciyuae npopacTaHue KJayOHell HauaJoCh ye-
pes 34 JHA Focne BHCAJKM B NOYBY, BO BTOPOM - UEDE3 54 gpua, Ta-
KuM 00pas3oM, J03H oOinyyeHud KapTopend JMONEHH OUTH AMxpepeHLUMpO-
BaHHHMI, I[Py yCTAHOBIEHMY STHX 103 HeOOXOJUMO YuMTHBATBH MEPHON,
Korjga oTa Omepauus nposogurcA. lig xapTopend, oGay4aeMoro ¢ oce-
Hi, Jo3a OOJyYeHMs Joi¥Ha OHTH NpH MpouMX PaBHHX YCIOBUSAX BHIUE,
yeM Jif KapTobens, OOIyyaeMoro B KOHLE S3iMH,

ECI¥ yuYecTb, YTO OGJNyYeHHe JIONXHO B OCHOBHOM MCLONB30BATHCH
KaKk CpeICTBO, MO3BOJINLEEe COXPaHATD onpeleNeHHNt 3anac Kapropens
B OGHYHHX XpaHuaMmax B TeueHue BeCEHHe—NeTHEro nepuoga, TO Mak-=
cyMaJspHes o34 OGJYUeRus cocTaBuT, MO-BUIMMOMY, OKOIO 8 THC.D ,
a 118 kapTodend, MOJIexamero XCnoJlb30BaHMD B GoJiee paHHUE CDPOKH,
oTa 103a MOxeT OHTH CHMXEeHa JO 5 THC. D ¥ MEHBUE,

CHMEeHMe LO3H OyJeT Takke crnocoGCTBOBATH JYyulleMy COXPaHeHMD
MUMeBHX KayecTs Kaprofens ¥ MO3BOJAMT CHUBUTH CTOMMOCTD o6nyyeHns,
YyTO NNA MAcCOBOTO M JemeBOro IMPOAYKTA, KaKuM ABIAETCA Kapropenb,
yMeeT CYmeCTBEHHOE 3HaueHHue.

ficxona u3 pes3ynapTraToB NPOBEREHHHX yceneloBaHuif, HaMu COB-
MecTHO ¢ B.I'. XpymesuM paspaéoTal METOX 0OnyueHUd Kkaprodend B
pOX3BOLCTBEHHHX YCJOBUAX, KOTOpHIt oTAMYaeTCcd OT ADPYIuX M3BeCT-
HHX B HOCTOSIEE BDEMA TeM,uTo OH odecreuusaeT oonee BHCOKU] KO3(-
duIMEHT WCII0Ab30BAHUA DA KUOAKTHUBHHX NPENapaToB, PaBHOMEDHOE o6ay-
yeHKe BCE} MACCH MpPOJyKTa, BOSMOEHOCTE MCIiOJb30BAHNA kapropene-
XpaHuIML OOCHYHOT O THNA.

BioBB pa3spadoTakHH{ METOJ OCHOBAH Ha COUETAHMM CTALNOHAPHO-=
ro OGIyYeHMs ¢ NepejBuxHO}l CTaHIMEHd JIA 3apAjxu ero pajuoaKInB-
HHMM #30TOMNaMi. OGIyyaTeab NpencraBageT CoOCok GeTOHHHA OYHKED,
KOTODHIl mpucrpamBaerca K OJHOHM U3 CTEH xaprodenexpapunuua, B
mexTpe OyHKepa pacronaraiTcd TPyOW C IpenapaTaMu Co°Y uam Jpyrux
MCTOYHHUKOB 5" ~nyuei,

C moMompd TpaHCmOpTepa Kapropeab M3 XpaHunuma moCTyrnaer B
SYHKeD X, OpPOXOZLA MiMo TPYO C. DPajMOaKTUBHHMI mpenapaTulid, nozsep-
raeTea o6nyuennmp, O6ryueHHHe KJAyGHM MOCTYNanLT Ha BTOPOA TPacmop-
T6P, KOTODHH BO3BDamaeT MX B XDAHUIAME. Becp npomecc oO0nyueHus
ocymecTBasfeIcs B enuHoil MOTOYHO) NUHUM,
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IlepenBuxHas ycTaHOBKE MAA Ll PEBO3KU lipernapaToB v 3apaiku
OYHKEPOB 1A OCNYYEHNA NpeNcTabideT codoil cnenuanbHE KoHTelHep.
B xoHTeldepe mpenapaTH COGpaHH B KOMIAKTHOM Buje, YTO JaeT BO3=-
MOXHOCTP YMEHBUMTH radapuTH M BeC Bcell yCTAaHOBKM, BeC Taroro KoH—-
TelHepa JJasa Npenapartos 006 odue#t axTuBHOCTHO 50 THC, Klopu, He
npeBHmaeT 6 T , M OH CMOXET OHTh YCTAHOBJAEH Ha OGLYHOM aBTOMNpK-
uene. Jiia mepeMeleHua [pernapaToB M3 KoHTeltHepa B OyHxepa pid
O0NyUeHn INpeJyCMaTpuBanICA COOTBETCTBYWIMe ycrpoiicTBa, M03BOJAN-
lige M€ peMelaTh UX Ha PacCTOsiHME B HECKOJBKO METDOB,

C nomomso oxmHoll Takok mepexBuEHON CTAHIMM U npn MCIOSB30-
BaHUM IMpPepeHIMPOBAHHEX KO3 OOXYUEHUA, B 3aBUCHMOCTH OT pusuo-
JIOri9€ CKOr'0 COCTOAHMA KAyOHEeH, MOXHO OyJjeT o0ayvyaTbh ZOo 50 THC, T
kaprodens 3a Ce30H, T.e. B TeueHue 4-5 Mec.

B HacTodmee BpeMA BeZyTCs PaCOTH MO MPOUBBOACTBEHHON ar-
npodaliuy yKasaHHOH! yCTaHOBKU.
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Prc 4. AvaTounveckue ¥ LMTOXMMMYECKHe MBLEHEHNA B TOYKaX pocTa

knyOHell, o0JIyvYeHHLIX 10304 10000 .

I-4 — cTpoenme TOUKN pocTa KiayOHel NPy BHXOLE X3 COCTOAHUS
nokosA (HOHTpOHb§' 5-8 - CTpoeHue TOYKH pocta KIyOHei yepes
4 wecsdlla nocsne oOnyveund 3 9-12 - cogepranwe PHK B Touke
pocT& XCHTDONMBHHX KiyoHek j 13-16 — comepsanme PHK B TOUKE.
ocra kayCHell vepes & yaca nocle oCayyeHusd.

kT,2,3,5,6,7 - ypemuenue 2803 4,8,42,16 - ypeindenne
963 é,)fO ’Mf,flj,lé,IB - yBennyeHie 400,

I - JumcToske 3avaTkn; I — ryuukn; LI - npoxaMonii;

IV - ueuTpajbHad CrTepKHeBad MepuCTeMa
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Tuc. UL JezTodtne payruel, odiyresuk L0800 G000 p o, o pasre
cnocotali, UEpe3 i LHA [ocse BHC&ELY B NOYBY. , -
1 ~ oOnyuense 3 O upiere 1o ~OCC p B LeCAL T 6CC ”_/;..;m;
< = B QMUH npueu mf_r p /uuuy o - B ojud npet £C p /iIIH,

UG e SOCTONEIE EIYOHEL J&BHHY COLT0B, OUAYUEHHLIX OCEHBN 4UsU.
80 C0¢ , nocsae 1. ecaned XpaBenud B OOBUHOL XPaiiJuiLe.
GJiesa naipaBo: lockescrii, ‘losas Tosa, lere obik, - TIDOH,
Jor%, iej/mxualren
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